Improving transcriptional termination of self-inactivating gamma-retroviral and lentiviral vectors.
Adverse events relating to insertional mutagenesis have reinforced the interest in self-inactivating (SIN) gamma-retroviral and lentiviral vectors without enhancer-promoter sequences in the U3 region of the long terminal repeats. However, SIN vectors suffer from leaky transcriptional termination, increasing the probability of read-through into cellular genes. To improve 3' end processing, we incorporated seven upstream polyadenylation enhancer elements (or upstream sequence elements, USEs) derived from viral or cellular genes into the 3' U3 region of gamma-retroviral and lentiviral SIN vectors. A 100-base-pair sequence representing a recombinant direct repeat of the USE derived from simian virus 40 (2xSV USE) gave the best results, improving both titer and gene expression. In both gamma-retroviral and lentiviral SIN vectors, the 2xSV USE partially substituted for effects provided by the much larger post-transcriptional regulatory element derived from woodchuck hepatitis virus (wPRE). By northern blot and reporter assays, we found that the 2xSV USE greatly improved proper messenger RNA (mRNA) processing at the retroviral termination signal. Importantly, the 2xSV USE was superior to the wPRE in suppressing transcriptional read-through, improving not only vector efficiency but potentially also biosafety.